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DETAILED ACTION 

Notice of Amendment 

In response to the amendment filed on 8/25/2010, amended claim 1, original 
claims 2, 3, 9, and 14-24, previously presented claims 4-8 and 10-12, and cancelled 
claims 13, 25, and 26 are acknowledged. The following reiterated grounds of rejection 
are set forth: 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, and 4-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sahay et al. (US Patent No. 5,824,085). 

Regarding claim 1 , Sahay et al. discloses an apparatus for planning a surgery, 
the apparatus comprising: 

a display (102) for an image representing a patient's anatomy (see col. 7, lines 
13-30 and col. 9, lines 25-29); 

a database of virtual implants (216) from which a user selects (see col. 7, lines 5- 
12 and col. 8, lines 38-47); 

a tool (110) for said user to manipulate in order to select said virtual implants 
from said database and place said virtual implants in said image at desired locations 
(see col. 9, lines 31-34); and 
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a positioning module adapted to calculate a position of a first of said virtual 
implants with respect to a second of said virtual implants and allow said user to align 
said first and second virtual implants with respect to each other (see col. 5, lines 21-36, 
col. 11, lines 52-56, and col. 13, lines 30-33), adapted to generating relative position 
data as a function of said calculated position, and adapted to sending said relative 
position data to said display (see col. 5, lines 21-36 and col. 14, lines 13-22). 

Regarding claim 2, Sahay et al. discloses said calculating a position comprises 
determining how well said virtual implants fit along a curve representing an 
interconnecting member for said virtual implants (see col. 5, lines 21-40, col. 1 2, lines 
53-60 and col. 13, lines 30-33). The examiner notes that the fit criteria between the 
group of implants define the curve for the virtual implants and represent an 
interconnecting member (cortical bone, contact between implants, gap size between 
implant and bone) for the virtual implants. 

Regarding claim 4, Sahay et al. discloses said tool allows said user to input a 
desired relative position of said first virtual implant with respect to said second virtual 
implant (see col. 5, lines 21-33 and col. 13, lines 30-33), and said positioning module 
updates a position of at least one of said first virtual implant and said second virtual 
implant as a function of said desired relative position (see col. 14, lines 13-22). 

Regarding claim 5, Sahay et al. discloses said tool allows said user to group 
together a plurality of virtual implants and input a desired relative position of said 
plurality of virtual implants with respect to another of said virtual implants (see col. 5, 
lines 21-33 and col. 13, lines 8-10 and 30-33), and said positioning module updates a 
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position of at least one of said plurality of virtual implants and said another virtual 
implant as a function of said desired relative position (see col. 14, lines 13-22). 

Regarding claim 6, Sahay et al. discloses said positioning module updates a 
position of a first virtual implant after said second virtual implant has been placed by 
said user at said desired location as a function of a predetermined relative position 
criteria (see col. 5, lines 21-33 and col. 13, lines 30-33). 

Regarding claim 7, Sahay et al. discloses said relative position data is graphically 
represented by said display (see col. 5, lines 21-33 and col. 14, lines 13-22). The 
examiner notes that the computer-generated image of the relative position data is a 
"graphical representation" on the display. 

Regarding claim 8, Sahay et al. discloses said display is for displaying a 
fluoroscopic image representing said patient's anatomy (see col. 7, lines 13-17). 

Regarding claim 9, Sahay et al. discloses said display updates said image every 
time a new fluoroscopic image is taken of said patient's anatomy (see col. 5, lines 21-33 
and col. 14, lines 13-22). 

Regarding claim 10, Sahay et al. discloses said relative position data comprises 
an entry point of said virtual implants in said anatomy (see col. 5, lines 21-24 and col. 
1 1 , lines 52-56). The examiner notes that determining a reasonable initial location for 
placement of the prosthesis inherently requires determining an entry point. 

Regarding claim 1 1 , Sahay et al. discloses said relative position data comprises 
orientation of said virtual implants in said anatomy (see col. 5, lines 21-24 and col. 1 1 , 
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lines 52-56). The examiner notes that determining prosthesis size and shape along with 
placement location inherently requires properly orienting the virtual implant. 

Regarding claim 12, Sahay et al. discloses Sahay et al. discloses said relative 
position data comprises depth information of said virtual implants in said anatomy (see 
col. 5, lines 21-24 and col. 11, lines 52-56). The examiner notes that determining 
prosthesis size and shape inherently requires depth information of the virtual implants. 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 3, 14-18, and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sahay et al. (US Patent No. 5,824,085) in view of Foley et al. (US 
Patent No. 6,434,415 B1). 

Regarding claim 3, it is noted that Sahay et al. is directed towards long bone 
orthopaedic surgery and does not specifically teach a spinal surgery procedure where 
the virtual implants are two spinal implants. However, Foley et al. discloses said surgery 
is a spinal surgery (see col. 7, lines 45-49), said virtual implants are at least two spinal 
implants (10, 20, 30), and said positioning module is for aligning said at least two spinal 
implants along a curve representing an interconnecting member for said spinal implants 
(see col. 2, lines 45-48 and col. 5, lines 1-58). The examiner notes the spinal implants 
are aligned with respect to the reference points, which correspond to interconnecting 
members (spinous process, vertebra, pedicles, joints, or fractures). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify the apparatus 
of Sahay et al. to make the virtual implants at least two spinal implants for a spinal 
surgery procedure, as disclosed in Foley et al., because spinal implant insertion is a 
common and well-known surgical procedure utilizing image-guided surgical methods 
(see Foley et al.: col. 7, lines 45-52). 
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Regarding claim 14, Sahay et al. discloses a method for placing at least two 
implants during a surgery using a computer assisted surgery system, the method 
comprising: 

providing an image representing a patient's anatomy (see col. 4, lines 31-46, col. 
5, lines 21-40, and col. 9, lines 25-29); 

determining a desired curve along which said at least two implants are to be 
placed and representing said curve on said image (see col. 5, lines 21-40, col. 12, lines 
53-60, and col. 13, lines 8-10 and 30-33), said desired curve corresponding to an 
interconnecting member for said at least two implants; 

selecting at least two virtual implants from a database of virtual implants to 
correspond to said at least two implants (see col. 5, lines 21-40, col. 8, lines 38-47, and 
col. 13, lines 8-10); 

placing said at least two virtual implants on said desired curve in said image by 
aligning said at least two virtual implants with said desired curve while taking into 
account a position of a preceding virtual implant to place a subsequent virtual implant 
(see col. 5, lines 21-40 and col. 13, lines 8-10 and 30-33); and 

placing said at least two implants according to said virtual implants in said image 
using said computer assisted surgery system (see col. 9, lines 41-48 and col. 13, lines 
8-10). The examiner notes that the fit criteria between the group of implants define the 
curve for the virtual implants and represent an interconnecting member (cortical bone 
amount, contact between implants, gap size between implant and bone) for the virtual 
implants. It is noted that Sahay et al. is directed towards long bone orthopaedic surgery 
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and does not specifically teach a spinal surgery procedure where the virtual implants 
are two spinal implants. However, Foley et al. discloses at least two spinal implants (10, 
20, 30), positioned along a curve corresponding to an interconnecting member for the at 
least two spinal implants and while taking into account a position of a preceding virtual 
implant (see col. 2, lines 45-48, col. 5, lines 1-58, and col. 6, lines 48-55). The examiner 
notes the spinal implants are aligned with respect to the reference points, which 
correspond to interconnecting members (spinous process, vertebra, pedicles, joints, or 
fractures), and the image data is modified and re-positioned as the implants are 
positioned during the surgical procedure. It would have been obvious to one of ordinary 
skill in the art at the time of invention to modify the apparatus of Sahay et al. to make 
the virtual implants at least two spinal implants for a spinal surgery procedure, as 
disclosed in Foley et al., because spinal implant insertion is a common and well-known 
surgical procedure utilizing image-guided surgical methods (see Foley et al.: col. 7, lines 
45-52). 

Regarding claim 15, Sahay et al. discloses said placing said at least two virtual 
implants comprises using lines to join together said virtual implants and align them on 
said image representing a patient's anatomy (see Figures 20A-D and col. 12, lines 53- 
60 and col. 13, lines 8-10 and 30-33). The examiner notes that the fit criteria define the 
orientation and alignment between each implant. 

Regarding claim 16, Sahay et al. discloses said placing said at least two virtual 
implants comprises calculating a location for said subsequent virtual implant based on a 
location of said preceding virtual implant (see col. 5, lines 21-33 and col. 13, lines 30-33 
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and col. 14, lines 13-22). The examiner notes that the fit criteria define the orientation 
and alignment between each implant. 

Regarding claim 17, Sahay et al. discloses said selecting said at least two virtual 
implants comprises selecting said subsequent virtual implant having one of a position 
and a shape based on constraints imposed by said preceding virtual implant (see col. 
11, lines 51-56 and col. 13, lines 30-33 and col. 14, lines 13-22). The examiner notes 
that the fit criteria define the orientation and alignment between each implant and 
determine size, shape, and location for each implant relative to the other implants. 

Regarding claim 18, Sahay et al. discloses said placing said at least two virtual 
implants comprises re-adjusting a position of said preceding virtual implant to better 
position said subsequent virtual implant in order to achieve an optimal alignment of all of 
said virtual implants (see col. 12, lines 53-60 and col. 13, lines 30-33 and col. 14, lines 
13-22). The examiner notes that the fit criteria define the orientation and alignment 
between each implant and determine size, shape, and location for each implant relative 
to the other implants. 

Regarding claim 21 , Sahay et al. discloses said placing said at least two virtual 
implants comprises determining at least one of an entry point, a depth, and an 
orientation of each of said virtual implants on said anatomy (see col. 5, lines 21-24 and 
col. 11, lines 52-56). The examiner notes that determining prosthesis size and shape 
along with placement location inherently requires determining an entry point, properly 
orienting the virtual implants, and gathering depth information of the virtual implants. 
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Regarding claim 22, Sahay et al. discloses said placing at least two virtual 
implants comprises placing according to predetermined relative position criteria (see 
col. 12, lines 53-60 and col. 13, lines 30-33). 

Regarding claim 23, Sahay et al. discloses said providing an image comprises 
providing a fluoroscopic image ((see col. 7, lines 13-17). 

Regarding claim 24, Sahay et al. discloses said placing said at least two implants 
comprises updating said fluoroscopic image after each of said at least two implants has 
been placed (see col. 9, lines 41-48 and col. 13, lines 8-10 and 30-33 and col. 14, lines 
13-22). 

Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sahay et al. (US Patent No. 5,824,085) and Foley et al. (US Patent No. 6,434,415 
B1 , hereinafter referred to as "Foley et al. '415") in view of Foley et al. (US Patent No. 
6,226,548 B1 , hereinafter referred to as "Foley et al. '548"). 

Regarding claim 19, Sahay et al. discloses said at least two virtual implants are 
three virtual implants (see col. 13, lines 8-10). Foley '415 further discloses three virtual 
implants that are spinal implants (10, 20, 30). It is noted that neither Sahay et al. nor 
Foley '415 specifically teach the interconnecting member is a rod to interconnect three 
spinal implants. However, Foley et al. '548 discloses the interconnecting member is a 
rod (360) to interconnect three spinal implants (see col. 1 , lines 29-34, col. 2, lines 53- 
60, col. 9, lines 2-43, and col. 10, lines 43-46). It would have been obvious to one of 
ordinary skill in the art at the time of invention to modify the method of Sahay et al. and 
Foley '415 to have an interconnecting member that is a rod for connecting three spinal 
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implants, as disclosed in Foley et al. '548, so as to stabilize the three spinal implants 
(see Foley et al. '548: col. 10, lines 43-46). 

Regarding claim 20, Sahay et al. discloses said placing at least two virtual 
implants comprises grouping together two of said three virtual implants (see col. 13, 
lines 8-10 and 30-33) and positioning said two virtual implants according to a desired 
relative position to at least one other virtual implant (see col. 5, lines 21-33 and col. 1 1 , 
lines 52-56 and col. 12, lines 53-60 and col. 14, lines 13-22). 

Response to Arguments 

Applicant's arguments filed 8/25/2010 have been fully considered but they are 
not persuasive. 

Applicant argues the rejection of claims 1, 2, and 4-12 as being anticipated by 
Sahay et al., specifically arguing with respect to the claims: 

• Sahay et al. fails to teach a positioning module which calculates a position 
of a first virtual implant relative to a second virtual implant, such as to be 
able to subsequently align the two separate virtual implants relative to 
each other 

• Sahay et al. fails to teach or suggest a positioning module that is capable 
of calculating relative positions of two different implants by determining 
how well these two different implants fit along a curve, the curve 
representing a physical interconnecting member disposed between the 
two implants 
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The Examiner disagrees, maintains the rejection as set forth and cited above, 
and in response notes the following: 

Sahay et al. discloses a system for positioning a group of implants that uses "an 
algorithm based measurements of the bone model and clinical parameters... including 
prosthesis fit criteria for determining potential implant sizes and locations". The 
algorithm positions each implant in the group of implants based on the fit criteria, which 
includes information on cortical bone amount, contact between implants, and gap size 
between implant and bone. The fit criteria define how two implants are positioned 
relative to each other and assign a quantitative value for each implant within the group. 
The quantitative value for each implant serves to align the implants relative to each 
other within the patient's anatomy in order optimize implant size, shape, and placement. 
The quantitative value reflects how well each implant in the group of implants fits into 
the model and further represents physical interconnecting members (cortical bone 
amount, contact between implants, and gap size between implant and bone). The group 
of implants, by definition, requires at least two separate implants (see col. 5, lines 21- 
36, col. 11, lines 52-56, and col. 13, line 30-col. 14, line 13). 

Applicant argues the rejection of claims 3, 14-18, and 21-24 as being anticipated 
by Sahay et al. in view of Foley '415 specifically arguing with respect to the claims: 
• Foley '415 fails to teach a positioning module adapted to calculate a 
position of a first virtual implant with respect to a second virtual implant 
and allow a user to align the two virtual implants with respect to each other 
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• Both Sahay et al. and Foley '415 fail to teach or suggest determining a 
desired curve along which the two spinal implants are placed and 
representing the curve on the image of the patient's anatomy 

• Foley '415 fails to teach or suggest placing the at least two virtual implants 
on the desired curve in the image by aligning the two virtual implants with 
the curve while taking into account a position of a preceding virtual implant 
to place a subsequent virtual implant 

The Examiner disagrees, maintains the rejection as set forth and cited above, 
and in response notes the following: 

Sahay et al. is the primary reference in the rejection of claims 3, 14-18, and 21- 
24, but as indicated above, Sahay et al. fails to teach spinal implants. Foley '415 is 
relied upon only to teach at least two spinal implants (10, 20, 30), positioned along a 
curve corresponding to an interconnecting member for the at least two spinal implants 
and while taking into account a position of a preceding virtual implant (see col. 2, lines 
45-48, col. 5, lines 1-58, and col. 6, lines 48-55). The combination of references is 
appropriate because both Sahay et al. and Foley '415 are directed to systems and 
methods for image-guided surgical planning, and spinal implant insertion (as well as 
long bone orthopaedic surgery) is a common and well-known surgical procedure 
utilizing image-guided surgical methods (see Foley et al.: col. 7, lines 45-52). The 
system and methods of Sahay et al. are applicable to spinal surgery with only a slight 
modification that would have been obvious to one of ordinary skill in the art. Further, 
Foley '415 also teaches positioning multiple vertebral bodies on an image (i.e. virtual 
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spinal implants) with respect to each other. The spinal implants are aligned with respect 
to the reference points, which correspond to interconnecting members (spinous 
process, vertebra, pedicles, joints, or fractures), and the image data is modified and re- 
positioned as the implants are positioned during the surgical procedure, so that 
subsequent virtual implants are placed taking into account the positions, shapes, and 
sizes of previously placed virtual implants. 

Applicant argues the rejection of claims 19 and 20 as being anticipated by Sahay 
et al. and Foley '415 in view of Foley '548 specifically arguing with respect to the claims: 
• Foley '548 fails to teach determining a desired curve along which the two 
spinal implants are to be placed and representing the curve on the image 
of the patient's anatomy, and placing the at least two virtual implants on 
the desired curve in the image by aligning the two virtual implants with the 
curve while taking into account a position of a preceding virtual implant to 
place a subsequent virtual implant. 
The Examiner disagrees, maintains the rejection as set forth and cited above, 
and in response notes the following: 

Applicant has mischaracterized the nature of the rejection with respect to Foley 
'548. Foley '548 is relied upon in the rejection of claims 19 and 20 to teach an 
interconnecting member that is a rod to interconnect tree spinal implants (see rejection 
above). 

Conclusion 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DEVIN HENSON whose telephone number is (571)270- 
5340. The examiner can normally be reached on M-TH 7-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Max Hindenburg can be reached on (571)272-4726. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ID. H./ 

Examiner, Art Unit 3736 
10/20/10 

/Max Hindenburg/ 

Supervisory Patent Examiner, Art Unit 3736 



